Infective endocarditis (IE) is a rare disease with poor prognosis. When IE is suspected, skin examination is mandatory to look for a portal of entry and classic skin lesions to help diagnose and manage the condition.
IE has evolved progressively, with increasing percentages of health care-associated IE, Staphylococcus aureus involvement, and prosthetic and degenerative native valve IE. [2] [3] [4] A complete dermatological physical examination is essential for the management of IE. Indeed, a cutaneous portal of entry is found for more than 20% of the cases, 5 and dermatological lesions suggestive of septicemia (Osler nodes, Janeway lesions, purpura, and splinter and conjunctival hemorrhages) may help physicians reach a clinical diagnosis. Nevertheless, it can be difficult to discriminate among these classic dermatological lesions ( Figure) and nonspecific descriptions. Distinguishing between Janeway lesions and Osler nodes is not that obvious. 6 Osler nodes are described as purple painful nodes, mainly localized on fingertips, pulp of the toes, palms, soles, or sometimes on the ears. 6 Lesions disappear within a few days without sequelae, occasionally in a few hours. Janeway lesions are often small, nontender, erythematous, and painless macules or papules on the palms or soles, sometimes purpuric or hemorrhagic. 5, 7 They tend to last days to weeks before healing completely. Histological findings for both lesions, described in case reports, [8] [9] [10] [11] [12] [13] [14] [15] include septic emboli with inflammatory reactions, and culture of lesions can grow pathologic microorganisms. Vascular purpura, usually necrotic, is more frequent and typical. Purpura is most often localized on lower parts of the body (legs and back) and sometimes on mucosa (conjunctivae and mouth) or near the clavicles. The findings on histological examination of purpura have been shown to be primarily septic emboli or leukocytoclastic vasculitis. 16 Splinter (longitudinal striations along the major nail axis) and conjunctival hemorrhages are also observed in IE but are not pathognomonic of it. Despite the importance of the skin for positive and etiological IE diagnosis, few nondermatological investigations have analyzed the manifestations of cutaneous IE, the prevalence of which remains unclear. Therefore, using data from a large French general population-based epidemiological study, we analyzed the prevalence of the 4 main dermatological manifestations of IE (Osler nodes, Janeway lesions, purpura, and conjunctival hemorrhages) and their possible associated factors.
Methods

Study Design
The study was approved by an institutional review board (Comité de Protection des Personnes, Besançon, France, December 2007). In accord with French law at that time, patients were informed of the study orally but did not have to provide written individual consent.
Between 
Statistical Analysis
All statistical analyses were performed using commercially available software (SAS, version 8.02; SAS Institute Inc). P < .05 defined significance. The prevalences of dermatological manifestations of definite IE cases were calculated. After elimination of 10 patients with unknown dermatological status, factors associated with cutaneous lesions were subjected to univariate analysis. First, we compared all definite IE cases according to the presence or absence of at least 1 of 4 cutaneous IE lesions considered. Then, we performed another analysis with each dermatological manifestation individually vs all other patients having IE in the cohort without it. Quantitative variables, expressed as means (SDs) with 95% CIs, were analyzed using t test or Wilcoxon rank sum test. Qualitative variables, expressed as numbers (percentages), were compared using χ 2 test or Fisher exact test for all comparisons.
Results
Prevalence of Dermatological Manifestations of IE
Among 497 definite IE cases, 487 had known dermatological status (presence or absence of a classic IE-associated cutaneous lesion). Four hundred twenty-nine patients (88.1%) had no skin manifestation. Fifty-eight patients (11.9%) had at least 1 of 4 skin manifestations of IE considered, including 39 (8.0%) with purpura, 13 (2.7%) with Osler nodes, 8 (1.6%) with Janeway lesions, and 3 (0.6%) with conjunctival hemorrhages. Five patients had 2 skin manifestations.
Factors Associated With Dermatological Manifestations of IE
The main characteristics of patients with IE according to the presence or absence of dermatological manifestations are summarized in Table 1 . Patients with cutaneous lesions were younger, while no differences were observed for the frequencies of intravenous drug use or associated comorbidities except for a lower percentage of patients with type 1 diabetes mellitus among patients with skin manifestations. In particular, the frequency of previously known underlying heart disease, including a prosthetic valve, did not differ significantly between patients with vs without skin manifestations. Comparable numbers of patients with or without skin signs had heart murmurs (new or previously known) at IE diagnosis. Although transthoracic echocardiography diagnosed IE in almost half of the patients, transesophageal echocardiography was almost always performed to confirm the diagnosis and to identify heart complications. Time to IE diagnosis was similar regardless of dermatological manifestation status (P = .90), usually less than 1 month. However, compared with patients having IE without skin lesions, those with dermatological manifestations had significantly more extracardiac complications (75.9% vs 54.8%, P = .002), and their manifestations were associated with a higher rate of cerebral complications (41.4% vs 25.4%, P = .01), mainly cerebral emboli (32.8% vs 18.4%, P = .01), while only a trend was found for a subgroup with symptomatic cerebral complications ( Table 2) . Compared with patients having IE without cerebral emboli, those with this complication had significantly higher percentages of IE-associated skin signs ( Table 3) . Despite significantly higher complication rates for patients with dermatological manifestations of IE, mortality and hospital length of stay were comparable to those for patients without dermatological manifestations (Table 2) .
Considering patients with each type of cutaneous lesion individually vs those without, purpura was significantly associated with larger initial cardiac vegetations (18.1 vs 13.7 mm, P = .01). Janeway lesion was significantly associated with extracerebral emboli (75.0% vs 31.8%, P = .02) and often with symptomatic emboli in lung, spleen, heart, kidney, liver, or peripheral localizations. Bicuspid aortic valve was significantly associated with Osler node (23.0% vs 4.0%, P = .01). No other characteristics were associated with the presence of each type of cutaneous lesion (data not shown).
Concordance was good (80.0%) between case report forms and medical records. Although some symptomatological or differential diagnoses can be discussed, no patient was excluded because of incomplete or imprecise medical records.
Discussion
Based on the Association Pour l'Etude et la Prévention de l'Endocardite Infectieuse prospective population study of patients with definite IE, 11.9% had dermatological manifestations. According to the literature, 20 The prevalence rates may be underestimated in the absence of systematic dermatological examination and photographs for retrospective assessment. We found the IE dermatological manifestations to be significantly associated with symptomatic and asymptomatic cerebral embolic events. Consequently, the presence of these cutaneous lesions might attest to an active embolic process responsible for systemic complications and thus a sign of IE severity, which is in agreement with reported septic emboli in Osler nodes, Janeway lesions, and purpura. [8] [9] [10] [11] [12] [13] [14] [15] Moreover, we observed the largest cardiac 20 ) and severe complications of IE. Their incidence is the highest during the first 2 weeks after beginning an antibiotic regimen. 20, 27, 28 Approximately 30% of emboli are silent, 29 but they may affect prognosis. The identification of patients with the highest frequency of cerebral emboli may justify cerebral magnetic resonance imaging and affect patient care. 29 Physicians should be aware of this association, which might identify new predictive factors. Early systematic dermatological examination, preferably by a dermatologist or an experienced physician alert to these skin manifestations and their appearance, could shorten the time to reach a specific diagnosis, even for small and transient lesions.
No clear relationship has been established between the onset of specific IE dermatological lesions and a responsible microorganism. As did Arber et al, 30 we observed fewer coagulasenegative staphylococci infections in patients having IE with skin signs. Although Martínez-Marcos et al 31 recently reported that dermatological manifestations occurred frequently in patients with enterococcal IE, few studies 8, 9, 11, 15, 32 have reported the presence of S aureus in needle aspirate or biopsy cultures of Osler nodes or Janeway lesions and blood. Microbiological cultures of classic dermatological lesions can be performed to assist in therapeutic management and to improve our knowledge. This study has some limitations. Because of the exploratory nature of the associated factors sought, collected dermatological data were subjected only to post hoc analysis, and systematic dermatological physical and histological examinations were not conducted, thereby limiting the certainty of the diagnosis of dermatological lesions and their characterization. Consequently, the prevalence of dermatological manifestations of IE could differ slightly. Nevertheless, the absence of systematic dermatological examination reflects real clinical practice and enhances the pertinence of our findings concerning factors associated with cutaneous manifestations of IE. Moreover, differentiating between dermatological lesions is often complex, and it was important to simplify the main message and clinical practice that any classic manifestation of IE is a sign of disease severity. In addition, Osler nodes and Janeway lesions are so similar clinically and histologically that their distinction is debatable.
Conclusions
Classic skin manifestations of IE are signs of infection severity, associated with a higher risk of complications that should alert physicians to look for secondary complications, notably with cerebral imaging. In addition to their diagnostic contribution, dermatological manifestations may have a prognostic role in IE and influence therapeutic decisions.
